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ABSTRACT 

An investigation was conducted to examine a 
particular aspect of the following questions: (1) What, if anythiiig, 
do kindergartners do when presented with a set of pictures tl^at might 
serve to facilitate their retenticm of pictorial stimuli? (2) What 
might they be capable of doing in the context of a recpgnition test 
that they might not be able to do as effectively in the context of a 
free recall test? A total of 72 kindergarten-age children 
participated; half were assigned to the look instruction conditiop, 
half to the remember instruction condition. Two response measures 
figured in the assessment of each S's storage and retrieval 
activities: (1) the incidence of overt labelling, and (2) the number 
of correctly remembered!* stimuli in each of three retention tests. A 
three*way analysis of variance was performed on the retention test 
data. Retention test data revealed an apparent hierarchy of retention 
test scores, with scores in the visual recognition test superior to 
those in the auditory recognition test, and scores in the auditory 
recognition test superior to those in the free recall test. 
Additional results are given. (CK) 
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Lee P. Steele and Alan B. Horov/itz 
University of California, Davis 

In recent years, several studies of memory development have found that kinder- 
garten-age children (i.e., five- and six-year -olds) generally remember fewer 
experimental stimuli (e.g., words, pictures, or objects) than older children in 
recall- and recognition- type tasks (Hall, 1968; Horowitz, 1969; Horowitz & Horowitz, 
1973, lioely, Olson, Halwes, & Flavell, 1969; Nelson, 1969). 

And yet, kindergarteners do remember. In fact the^ are quite proficient at 
recognizing pictures tlxat they have seen before. In one recent study (Horowitz & 
Horowitz, 1973), for example^ kindergarten-age children were instructed to try and 
remember 12 pictorial stlnmli, and subsequently tested for their retention by either 
a free recall or visual recognition procedure. Their retention test scores proved 
most interesting, they recognized an average of 10.5 of the original 12 stimuli 
from a recognition display which included 24 other pictures, while recalling an 
average of only 5.8 of the original 12 stinRill. In short, these kindergarteners 
were able to recognize almost twice as many of the original stimuli as they x/ere 
able to recall. This difference in performance and, more Importantly, the high 
recognition scores raise two major questions concerning the mnemonic capabilities 

CO 

of kindergarten-age children. First, what, if anything, do kindergarteners do 
when presented with a set of pictures that might serve to facilitate their 
retention of such stimuli? And second, wliat might kindergarteners be capable of 
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1. Presented at the biennial meeting of the Society for Research in Child 
Development, Philadelphia, Pennsylvania, 1 April 1973. 



doing In the context of a recognition test that they might not be able to do as 
effectively in the context of a free recall test? 

Lie present investigation was designed to probe a particular aspect of each 
of these questions. To begiiLvith, an effort was made to assess the possible 
mediational value of "looking"-«-a relatively unsophisticated activity, but none* 
theless, one that might serve to facilitate the kindergartener's retention of 
pictorial stimuli. This was done by instructing one group of kindergarten-age 
subjects siiiq>ly to look at a series of line*drawn pictures, and then con;>arlng their 
scores on a subseqtient retention test to those of a second group of kindergarteners 
who had previously been Instructed to try and remenfcer the same series of pictures. 
In this way, the effects of "looking" could be compared with the effects of "trying 
to remeniber," or whatever it is that kindergarteners do when asked to remeonber a 
set of pictures. An effort was also made to study the kindei^artener*s ability to 
retrieve from memory information about a set of previously presented pictures. 
This was done by presenting the sane set of pictorial stlnttdi to subjects in both 
the "look" and "remember" instruction groiq>s, and subsequently coo^aring their 
retrieval of stored information in the context of three different tests of retention: 
a free recall test, a visual recognition test, and an auditory recognition test. 
It was hoped that such a comparison would enable us to assess something of the 
nature and extent of the kindergartener's retrieval capabilities. 

Method 

An overview of the experimental design is presented In Table 1. Seventy-*two 
kindergarten-age children participated In this investigation (mean GA 6 years- 
1 month); half were assigned to the look instruction condition, half to the 
remenober Instruction condition. Twelve subjects in each condition were then 
assigned to one of the study's three retention tests: either the visual 
recognition test, the auditory recognition test, ox the free recall test. An equal 
nunfcer of male and female subjects participated in each of the six Instruction x 
Retention test groups. 
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The experimental procedure consisted of three phases, an instruction phase, a 
presmtatlon phase, and a test phase. In the Instruction phase, avbjects ^re told 
that they would see a series of 12 pictures. They were then g'ven their respective 
look or remenber instructions. Next, during the presentation phase, the same 12 
pictorial stinmll were presented in the sane random order to each subject. These 
stlnull consisted of single line drawings of comnon objects (e.g., a tree, a car, a 
shoe, etc.), and each was presented for 3 seconds # After the last stimulus wa^ 
presented 9 subjects were th^ tested for their retention of these stimuli in on<> of 
three ways- -by a free recall procedure, %y a visual recognition procedure, or by an 
auditory recognition procedure. Jn the free recall procedure, std>Jects were asked 
tell the experimenter the names of as many of the previocsly presented pictures 
as they could reoeii>er. In the visual recogniticm test, subjects were asked to tell 
the experimenter Which of 36 successively presented pictures they could remttober 
having Just seen. Here, the original 12 stimuli were randomly dispersed among 24 
other line-drasm objects. And finally, subjects tested in the auditory recogniticm 
procedure were asked to tell the eaqperimenter which of 36 named objects they could 
reme»i>er having Just seen in the preceding set of pictures. The 24 new objects 
named in this recognition procedure were the same as these pictured in the visual 
recognition test, and the same test order was maintained in both the auditory and 
visual recognition test procedures. 

Results 

Two response measures figured in the present assessment of the kindergartener's 
storage and retrieval activities: first, the incidence of overt labelling or the 
naming aloud of pictorial stimuli during the presentation- phase, and second, the 
ntnober of correctly remembered stimuli in each of the three retention tests. A 
sumaary of the data gathered by each of these measures is presented in Tables 2 
and 3. Looking at the retention t^t data first, we swt that Table 2 presents 
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the mean nuBober of plctoriel stiiasll thet were correctly naieQi>ered by klndergarteMrs 
In each of the six bstruction x Retention test groups* The various standard 
deviations are also presented* A three-way analysis of variance (Instruction 
Condlticm x Betentlon Test x Sex) was performed on the retention test data. This 
analysis revealed that only the Betentlon Test differences were significant (2,60) 
* 173.74, £^«01)» No significant differences were found between the performance 
scores displayed by kindergarteners In the 'look" and ''remember" instruction conditions; 
nor were there any significant sex differences or interactional effects* 

We then made several post hoc comparisons of the retention test data and found 
that overall t performance scores in both the visual and auditory recognition tests were 
sD^rior to those in fr^ recall test (t (46) » 19*17, 2<:^«005 for the visual recog- 
nition-free recall conparlscm; t (46) " 14*08, £<*005 for ttm auditory recognition- 
free recall compariscm)* Scores in the visual recognition test were also found to be 
significantly better than those in the auditory recognition test (£. (46) « 2*36, 
£<*05), althou^ this difference was less pronounced than those found between the 
recall and recognition testa* 

III suDnary then, the retention tevt data revealed an apparent hierarchy of 
retention test scores, with scores In the visual recognition test superior to those in 
the auditory recognition teat, and scores in the auditory recognition test, in turn, 
superior to those In* the free recall test* TbMe differences were reflected In the 
test scores of Ss in both the look and ramenber instruction conditions, with but one 
exception: the scores of Ss in the remanber condition did not differ significantly in 
the visual and auditory recognition tests* 

. Finally, a comparison was made of the nuni>er of sii>Jects in each Instruction 
condition who overtly labelled the 12 pictorial stimuli during their initial present- 
ation* These data are presented in Table 3* A chl-square analysis indicated that the 
proportion of overt labellers in the reme&tber condition was significantly greater 
than the proportion of labellers in the look eonditiott 0^ • A«34, £<*05)* Thus, 
significantly more kindergarteners wmo found to overtly Ubel the pictorial stimuli 
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tra]:^slatlon from Iconic to vetbal form, or if translated, may still not be In the 



following the remeoaber Instructions than followins the look Instructions • This 
activity 9 however, did not have a differential effect upon the retention scores of 
those who labelled, for no significant differences were found between the scores 
of labellers and non-labellers In any of the three retention tests (t's (10)<Jle6)e 

Discussion 

Now, what can we infer from these results about the storage actiyities and 
retrieval capabilities of the kindergarten-age child? To begin with, the high 
scores displayed by stibjects In the visual recognition test sec ^ to Indicate that 
kindergarteners apparently store quite a bit of information about the various task 
stimuli • Th^ do not seem to be production deficient in an absolute sense, perhaps 
only in a developmental sense, that is. In relation to the more sophisticated 
mnemonlc-medlational activities which tend to characterize the memory task 
performances of older children. 

^ The superiority of scores in the visual recognition test way also Indicate that 
stimulus information Is stored largely In some pictorial or Iconic form, a form 
which the kindergartener could then easily match-up with the original stimuli as 
they appear again during the visual recognition test procedure* If this is the 
case, then perhaps the somewhat lower scores found in the auditory recognition test 
suggest that kindergarteners may have had some difficulty in matching jxp elements 
of their own iconic storage with the verbal equivalents of the original stlmulie 
Perhaps some of the Information In their iconic storage does not avail itself to 



particular form required for correct recognition of the stimulus names presented 
during the auditory recognition procedure* In any case, our kindergarteners still 
managed to perform reasonably well In the auditory recognition test procedure. 

When it came to free recall, however, our kindergarteners left much to be 
desired* Their retention test scores in this procedure were considerably lower 
than the scores of dieir classmates in the two recognition proceduref « This we 
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suspect reflects an inability on the part of kindergarteners to generate tiieir cm 
cues for the systematic search and recovery of stored information • In short » we 
would argue that kindergarteners are really production deficient when It cooies to 
the retrieval of stored Information in the free recall task. 

Our results have also indicated that there were no significant differencds 
between the retention test scores displayed by kfndergarteners In the "look" and 
"reneoiber" Instruction conditions. This similarity of score/, dfespite quite different 
Instructions t suggests that deliberate, stimulus-directed looking may be part of an 
effective mediational activity for at least the short-term retention of information 
about pictorial stimuli. We suspect, however, that for many of our kindergarteners 
close scrutiny of the task stimuli was probably accompanied by some act of stimulus 
identification. 

We then wondered about the task activities of kindergarteners In the rdmeober 
Instruction condition. How mai^ of these subjects had engaged in anything more 
than that which we required of subjects in the look condition? It la Just possible 
that the similarity of retention scores in the two instruction conditions may have 
resulted from a similarity in the task activities of participating siAJects. Ihis 
view is consistent with that of Flavell and bis associates (Appel, Cooper, McCarrell, 
Slms-KAlght, Yussen, & Flavell, 1972) who, in their recent developmental study of 
the distinction between perceiving and remembering, argue that preschoolers (4-6 
year-olds) seem unable to differentiate between remeoberlng a set of pictures and 
simply looking at such pictures, and may, in fact, even fail to understand the 
"concept of remsnbering." With regard to the present sid>Ject8, however, we believe 
that most of them were able to comprdiend our remember Instructions, even though 
some may have engaged in nothing more intentional than stimulus-directed looking. 
In this respect, looking and its related activities may still be the prime mediational 
activities of the kindergarten^age child, at least when it comes to remembering 
pictorial events. 



In addition to looking, some of our kindergarteners in the renenber condition 
also labelled each of the stimuli during presentatl(m# This we suspect is a 
rudimentary form of what later will become more effective verbal encoding and 
verbal rehearsal. And finally, we believe that the serial position data presented 
in Figure 1 also suggest that kindergarteners in our remember condition engaged in 
different activities than their classmates in the look condition. As portrayed in 
Figure 1, ''required looking'* seems to have had its greatest effect upon the recall 



Insert Figure 1 here 



of those stimuli that appeared during the latter part of tbe presentation series, 
whereas the various "remembering'' activities seem to have e n h an c ed the frequency 
with which various stimuli throughout the series were recalled* These bits of 
evidence suggest that kindergarteners may take a more active role in working with 
stimulus input than one ml^ht expect, and for this reason, we are continuing our 
efforts to study the activities of the kindergarten-age child in a variety of 
memory task situations* 
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Table 1 

Overvliw of Experimtntal Deslsn ^£"72) 



Znatructlon Condltioa 



Type of Retention Test 





Visual 


Auditory 


Free 




Recognitlcn 


Recognition 


Recall 


Look 


6 male Ss 


6 male Ss 


6 male Ss 




6 female Ss 


6 female Ss 


6 female Ss 


RomeiubeiT 


6 male Ss 


6 male Ss 


6 male Ss 




6 female Ss 


6 female Ss 


6 female Ss 



Table 2 

Mean Retention Scores of Kindergarteners in the Visual Recognition, 
Auditory Recognition , and Free Recall Tests following the 
"Look" and "Reroeid>er" Instructions 



Type of Retention Test 



Instruction 


Visual 


Auditory 


Free 


Condition 


Recognition 


Recognition 


Recall 




9 

Mean 




Mean 




Mean 






Score 


S.D. 


Score 


S.D. 


Score 


S.D. 


Look 


10.92 


1.06 


9.83 


.99 


4.75 


1.30 


Remember 


11.00 


.91 


10.50 


1.55 


5.00 


1.08 



Table 3 

Number of Overt Labelers and Non*Iabelers in each 
Ins true ticm Condition 



Instruction Condition 


Overt Labelers 


Non- labelers 


Look 


3 


33 


Remember 


11 


25 



stimuli in order of presentation: 



12 
11 

10 
9 

8 
7 

6 
5 

4 
3 

2 
1 



1. 


cup 


2. 


window 


3. 


chair 


4. 


pencil 


5. 


foot 


6. 


car 


7. 


hat 


8. 


tree 


9. 


gun 


10. 


dog 


11. 


bread 


12. 


star 



2 



— Look Instructions 
, t Remember Instructions 




J. 



7 



8 



9 



11 



a. 

1 



3 4 5 6 

STIMULI IN ORDER OF PRESENTATION 



10 



12 



Figure 1. Frequency of recall for each stimulus in the 
two instruction conditions. 



